Introduction {#section1-2333794X19835645}
============

Raising a child with attention deficit hyperactivity disorder (ADHD) can be stressful for parents. Core symptoms related to hyperactivity, impulsivity, and/or inattention create significant functional impairments at home and school. While stimulant medications can ameliorate symptoms of ADHD, families report ongoing stress related to everyday activities and a lower quality of life compared with those raising children without ADHD.^[@bibr1-2333794X19835645]^

Primary care providers are increasingly taking on primary management of almost half of all children with the diagnosis of ADHD.^[@bibr2-2333794X19835645],[@bibr3-2333794X19835645]^ ADHD guidelines developed by professional organizations^[@bibr4-2333794X19835645],[@bibr5-2333794X19835645]^ emphasize the importance of accurate diagnosis and use of well-established, relevant rating instruments.

The Vanderbilt ADHD Diagnostic Rating Scale (VADRS) is used in primary care to identify not only the core symptoms of ADHD but also its impact on the child's daily functioning.^[@bibr6-2333794X19835645]^ The items focus on academic subjects and interpersonal relationships, with global items related to "relationship with parents" and "overall school performance." These functional items expand the understanding of the child's ADHD symptoms from core behaviors to the impact on daily functioning. Still, families report unmet needs not captured by broad functional categories.^[@bibr7-2333794X19835645]^ While some ADHD-related quality of life measurements evaluate specific areas of stress-related functional outcomes,^[@bibr8-2333794X19835645],[@bibr9-2333794X19835645]^ these instruments are used mostly in research and not for clinical purposes. Brief tools to quickly identify areas of ADHD-related stress, problems, and daily functioning challenges during assessment and/or treatment visits to tailor treatment recommendations are lacking.

This study aimed to address this gap in clinical assessment of ADHD-related family stresses and daily functioning by developing a novel instrument for use in primary care settings. We implemented 2 phases to develop a scale with relevant content and strong psychometrics. The first phase was to determine key domains of ongoing stress for families and compare these domains to existing validated measures. The first phase uncovered the need for a new measurement tool suitable for primary care, and one was created by the team. The second phase was to assess whether this tool could be implemented in actual primary care settings and to understand how the domains measured by the tool relate to ADHD symptoms.

Methods {#section2-2333794X19835645}
=======

Participants {#section3-2333794X19835645}
------------

Three family advisors participating in a larger comparative effectiveness trial examining group visit care of ADHD in primary care agreed to participate in Phase I (Content Development). Advisors were from a subset of 21 families who (1) were willing to provide consultation on an ad hoc basis to the study team throughout the larger trial, (2) had a child aged 6 to 12 years old with ADHD, and (3) were enrolled in the larger study.

Participants in Phase II (Psychometrics) were composed of families who met study criteria and enrolled in the larger trial. Families were eligible if they received care at a participating study clinic and had a 6- to 12-year-old child with ADHD. Families were excluded if the child had a diagnosis of conduct disorder, autism, or moderate to severe intellectual disability that precluded active participation in group visit discussions. Families were assigned to receive ADHD follow-up care in a group setting or with providers receiving decision support mirroring clinical care guidelines based on the clinic attended; results are reported elsewhere.^[@bibr10-2333794X19835645]^ The focus of this article is on the development and psychometrics of the measure of family stresses related to ADHD impact. Institutional review board approval was obtained prior to the initiation of study procedures. All recruited participants provided written informed consent.

Measures {#section4-2333794X19835645}
--------

### Impact Measure of Parenting-Related ADHD Challenges and Treatment (IMPACT) 1.0 Scale {#section5-2333794X19835645}

The IMPACT 1.0 Scale is a parent-completed questionnaire of ADHD-related family stresses and challenges comprising 12 items. Although all 12 items on the scale were identified as domains of family stress that are exacerbated by ADHD symptoms, these 12 stress domains also occur in families of children who do not have ADHD. Therefore, families are asked to complete IMPACT 1.0 Scale items based on their general experiences, without making specific judgments about how much of each domain of stress is specifically/uniquely related to ADHD. This characteristic reduces subjective attribution of stress to ADHD versus other causes and allows for IMPACT 1.0 scores to be compared across families with ADHD and other diagnoses (or no diagnosis). Parents were asked to indicate whether the child was on medication at the time of completion. The final IMPACT 1.0 Scale consisted of 4 subscales related to Misbehavior, Siblings, Time, and School (see the [appendix](#app1-2333794X19835645){ref-type="app"}).

### Vanderbilt ADHD Diagnostic Rating Scale {#section6-2333794X19835645}

The VADRS is a screening tool for ADHD based on the *Diagnostic Statistical Manual of Mental Disorders, Fourth Edition* (*DSM-IV*) criteria and used in primary care to identify and monitor ADHD symptoms.^[@bibr6-2333794X19835645]^ Symptom-based VADRS items fall onto 2 subscales: Inattention and Hyperactivity-Impulsivity. Parents rated symptoms on a 4-point Likert-type scale with 0 = never and 3 = very often. Severity was assessed as the sum of subscale items with higher scores indicating increasing severity.

### Pediatric Quality of Life (PedsQL) {#section7-2333794X19835645}

The PedsQL Scale is a caregiver-completed questionnaire to measure health-related quality of life.^[@bibr8-2333794X19835645]^ The PedsQL generic core scales contain 23 items and capture physical, emotional, social, and school functioning. Higher scores indicate better quality of life. For this study, the parent versions were administered.

### Home Situations Questionnaire (HSQ) {#section8-2333794X19835645}

The HSQ is a parent-completed questionnaire that assesses behavioral noncompliance across situations in the home, community, and school.^[@bibr11-2333794X19835645]^ Parents rate the presence of a particular problem behavior and, when present, rate the severity. A mean severity score is obtained based on a sum. Higher scores indicate higher severity and impairment.

Procedure {#section9-2333794X19835645}
---------

### Phase I: Content Development {#section10-2333794X19835645}

To understand ADHD-related stresses, family advisors were led through 2 activities (the "5 Whys" and "Distillation Game") used in design research to engage participants quickly and easily. The "5 Whys" is an iterative technique to understand cause and effect relationships to uncover the perceived root cause of a problem.^[@bibr12-2333794X19835645]^ Each answer to the question "why" becomes the basis of the next round of questioning. Participants were asked to consider, "What specific things make it a good day for you in managing your child's ADHD," followed by, "Why does X make a day good?" Each subsequent response generated up to 4 additional "why" questions with each response written on post-it notes. The activity was allowed to go on for approximately 20 minutes to allow for multiple rounds of questioning. All responses were examined and grouped based on similarities. Each grouping became a domain. Participants were asked to pick the 5 domains deemed most important.

The second activity, the "Distillation Game," utilizes techniques from popular party games such as Pictionary, Charades, and Taboo to facilitate expression of concepts in the simplest terms possible, such as one word, gesture, or image.^[@bibr13-2333794X19835645]^ These viewpoints are further probed to gain better understanding. Each of the 5 domains chosen at the end of the first activity was written on an index card, and cards were dealt to participants. Participants were asked to describe the domain on the card without using the printed words on the card, while other participants tried to guess what the card said. Cards were collected, shuffled, and dealt to participants. In rounds 2 and 3, the process was repeated but participants had to draw and then use only one word or sound to denote the domain on the card. In this way, the study team was able to better understand what parents saw as key indicators within each domain. For example, drawings for "child can cooperate with siblings" and "child can take part in family functions" both featured the child sitting and concentrating. The engagement session lasted 2 hours. The IMPACT Scale was derived based on findings and described in further detail below.

### Phase II: Psychometrics {#section11-2333794X19835645}

The IMPACT 1.0 Scale, along with the other measures, was administered to a total of 79 parents of children with ADHD participating in a larger comparative effectiveness trial of 2 different primary care--based interventions for ADHD. All measurement tools were administered at 2 time points: Baseline (T0) and 12 months after the initiation of intervention (T1).

Data Analysis {#section12-2333794X19835645}
-------------

### Phase I {#section13-2333794X19835645}

The discovery session was audio-recorded and transcribed. Qualitative analysis of the data was based on Ackoff's Data-Information-Knowledge-Wisdom scheme to distinguish between 4 different levels of sense making.^[@bibr14-2333794X19835645]^ Notes, along with materials generated in session (eg, images and text), were analyzed, and themes were extracted based on importance using a blend of research design and qualitative descriptive methodologies. Keywords were written on post-it notes, displayed visually on a wall for analysis, and coded by grouping items of significance into themes and hierarchies representing patient-centered domains of importance. Two members of the study team (CM and DL) compared domains generated to those captured in validated instruments, and disagreements were handled with input from 2 additional study team members (SEW and NSB). Several of the domains of familial importance were not adequately identified with the existing measurement tools, so a separate tool was developed to be piloted within the larger study.

### Phase II {#section14-2333794X19835645}

Descriptive statistics were calculated for all measures used in the study. To develop subscales for the IMPACT 1.0 Scale, exploratory factor analysis (EFA) was performed using the Time 0 (pre-intervention) data to generate groups of statistically related individual items. The number of components was selected using a combination of the Eigenvalue \>1 convention, scree plot, and inspection of component loadings to produce the best differentiation of clusters of items. Loadings were examined following varimax rotation, and each item was assigned to the component with which it had the highest loading. Subscale scores were then developed by adding raw scores of constituent items on each component. Internal consistency values for subscales were calculated using T1 data, and test-retest reliability of subscales was examined using correlations of T0 and T1 data. Subscale validity and utility in ADHD assessment were investigated using Pearson correlations of IMPACT 1.0 subscale scores with other validated measures (HSQ, PedsQL) for T0, T1, and change (T1-T0).

Results {#section15-2333794X19835645}
=======

Phase I {#section16-2333794X19835645}
-------

Analysis of the discovery session led to identification of gaps in the measurement of patient-centered outcomes within proposed validated tools so a new scale was constructed, the IMPACT 1.0 Scale. A heuristic model of caregiver challenges and stress related to ADHD was developed to reflect these domains ([Figure 1](#fig1-2333794X19835645){ref-type="fig"}). The most salient themes that arose reflect challenges concerning Misbehavior (in public or with others during family events, during mealtimes); School (worries about negative perceptions from teachers and receiving calls from school); Time (perception of not having enough time for self, household duties, or other children); and Siblings (fighting or verbal arguments, not wanting to be around the child with ADHD, inability to work cooperatively). Themes mapped to domains not captured in existing tools were then used as the basis for scale item development, resulting in a 12-item scale. As noted earlier, the intent of the IMPACT 1.0 Scale was not to identify family stresses uniquely related to ADHD (eg, not present for other conditions or no diagnosis) but rather to identify family stresses specifically exacerbated by ADHD, as identified in the Phase I analysis. As such, all IMPACT 1.0 Scale items are present to some degree in all families but were rated as particularly stressful by families of children with ADHD. Each item was rated on a 5-point frequency scale with 0 = not at all to 5 = every day/almost every day; the 5-point scale was chosen to differentiate between levels of mild, moderate, and severe stress (which may not be detected on a 2- or 3-point scale) while also providing a small number of response options to facilitate rapid completion by parents.

![Heuristic model of caregiver challenges and stress related to attention deficit hyperactivity disorder.](10.1177_2333794X19835645-fig1){#fig1-2333794X19835645}

Phase II {#section17-2333794X19835645}
--------

A total of 79 parents from diverse backgrounds had complete data for IMPACT items at T0. The sample characteristics are presented in [Table 1](#table1-2333794X19835645){ref-type="table"}. Sixty-eight subjects who had at least 9 non-missing items at T0 and T1 were included in the analysis of internal consistency and test-retest reliability. EFA of the 12 IMPACT 1.0 Scale items at T0 produced 4 factors based on Eigenvalue \>1 and scree plot inspection. Varimax (orthogonal) rotation revealed a pattern of loadings supporting content for the following 4 subscales: Siblings, Misbehavior, Time, and School ([Table 2](#table2-2333794X19835645){ref-type="table"}). Factor analysis using Maximum Likelihood with Quartimin rotation was also explored, and similar patterns were found (data not shown). Subscale scores were created by adding raw scores for items assigned to each of the 4 factors. Internal consistency values for subscales were then calculated using T1 data, and test-retest reliabilities of subscales were examined using correlations of T0 and T1 data (see [Table 2](#table2-2333794X19835645){ref-type="table"}). Descriptive statistics for all measures used in the study, including the IMPACT subscale scores, are presented in [Table 3](#table3-2333794X19835645){ref-type="table"}.

###### 

Sample Characteristics (N = 79)^[a](#table-fn2-2333794X19835645){ref-type="table-fn"}^.

![](10.1177_2333794X19835645-table1)

  Characteristics                     Group Visit Condition (N = 46), n (%)   Individual Visit Condition (N = 33), n (%)
  ----------------------------------- --------------------------------------- --------------------------------------------
  Child's race                                                                
   African American                   19 (41.3)                               28 (84.8)
   White                              12 (26.1)                               4 (12.1)
   Other                              15 (32.6)                               1 (3.0)
  Child's ethnicity                                                           
   Hispanic                           17 (37.0)                               3 (9.1)
  Child's gender                                                              
   Male                               34 (73.9)                               20 (60.6)
  Child's age                                                                 
   N (mean ± SD)                      42 (9.2 ± 1.8)                          25 (9.2 ± 2.1)
  Total children in home                                                      
   N (mean ± SD)                      37 (2.5 ± 1.3)                          31 (2.6 ± 1.3)
  Child on medication T0                                                      
   Yes                                34 (73.9)                               28 (84.8)
  Parent's race                                                               
   African American                   16 (34.8)                               23 (69.7)
   White                              10 (21.7)                               7 (21.2)
   Other                              20 (43.5)                               3 (9.1)
  Parent's ethnicity                                                          
   Hispanic                           14 (35.9)                               3 (9.4)
  Parent's gender                                                             
   Female                             38 (97.4)                               29 (93.5)
  Parent's preferred language                                                 
   Spanish                            11 (23.9)                               0 (0.0)
  Highest grade in school                                                     
   High school or less                26 (65.0)                               19 (59.4)
   2 year college+                    9 (22.5)                                9 (28.1)
   Other                              5 (12.5)                                4 (12.5)
  Marital status                                                              
   Married                            14 (35.9)                               8 (24.2)
   Never married                      16 (41.0)                               17 (51.5)
   Other                              9 (23.1)                                8 (24.2)
  Health literacy (SILS)                                                      
   Limited                            9 (19.6)                                3 (9.1)
  Parent diagnosed/treated for ADHD                                           
   Yes                                3 (7.5)                                 8 (24.2)

Abbreviations: SILS, Single Item Literacy Screener; ADHD, attention deficit hyperactivity disorder.

Values may not equal 100% due to missing data.

###### 

Exploratory Factor Analysis (EFA) Loadings After Varimax Rotation.

![](10.1177_2333794X19835645-table2)

                                              Component                                                                                                                                                                                             
  ------------------------------------------- ----------------------------------------------------------------- ----------------------------------------------------------------- ----------------------------------------------------------------- -----------------------------------------------------------------
  Phone calls from school                     0.045                                                             0.102                                                             −0.076                                                            **0.936**
  Worry if teachers think negative of child   0.078                                                             0.337                                                             0.467                                                             **0.473**
  Misbehavior at social/family events         0.082                                                             **0.790**                                                         0.213                                                             0.228
  Misbehavior at meal times                   0.098                                                             **0.898**                                                         0.118                                                             −0.079
  Misbehavior in public                       0.058                                                             **0.877**                                                         0.140                                                             0.155
  Feeling no time for other children          0.440                                                             0.363                                                             **0.545**                                                         −0.070
  Feeling no times for yourself               0.188                                                             0.104                                                             **0.847**                                                         0.047
  Feeling no time for household duties        0.158                                                             0.170                                                             **0.877**                                                         −0.051
  Physical fights with siblings               **0.831**                                                         0.043                                                             0.207                                                             −0.036
  Verbal arguments with siblings              **0.851**                                                         0.0278                                                            0.154                                                             0.163
  Siblings do not want to be around child     **0.799**                                                         0.144                                                             0.174                                                             −0.046
  Siblings cannot work together               **0.852**                                                         0.061                                                             0.040                                                             0.061
                                                                                                                                                                                                                                                    
  Eigenvalue                                  4.536                                                             2.164                                                             1.284                                                             1.009
  Cronbach's α at Time 1                      0.858                                                             0.931                                                             0.849                                                             0.640
                                                                                                                                                                                                                                                    
  Mean (SD) at Time 0                         7.3 (5.6)                                                         4.4 (3.4)                                                         4.4 (3.9)                                                         1.6 (1.8)
  Mean (SD) at Time 1                         6.8 (5.5)                                                         3.9 (3.6)                                                         3.3 (3.8)                                                         1.9 (2.2)
  Test-retest correlation                     0.630[\*\*\*](#table-fn3-2333794X19835645){ref-type="table-fn"}   0.497[\*\*\*](#table-fn3-2333794X19835645){ref-type="table-fn"}   0.670[\*\*\*](#table-fn3-2333794X19835645){ref-type="table-fn"}   0.639[\*\*\*](#table-fn3-2333794X19835645){ref-type="table-fn"}

Bolded results indicate significance *p*\<0.0001.

###### 

Descriptive Summary of Measures.

![](10.1177_2333794X19835645-table3)

                                                    T0, N = 68           T1, N = 68           Change (T1 − T0)
  ------------------------------------------------- -------------------- -------------------- ---------------------
  IMPACT Sibling                                                                              
   Mean ± SD                                        7.3 ± 5.6            6.9 ± 5.5            −0.3 ± 4.7
   Median (Min, Max)                                7.0 (0.0, 20.0)      6.0 (0.0, 20.0)      0.0 (−20.0, 11.0)
  IMPACT Misbehavior                                                                          
   Mean ± SD                                        4.4 ± 3.4            3.9 ± 3.6            −0.5 ± 3.6
   Median (Min, Max)                                3.0 (0.0, 12.0)      3.0 (0.0, 12.0)      0.0 (−9.0, 11.0)
  IMPACT Time                                                                                 
   Mean ± SD                                        4.4 ± 3.9            3.3 ± 3.8            −1.1 ± 3.2
   Median (Min, Max)                                3.0 (0.0, 12.0)      1.5 (0.0, 12.0)      −0.5 (−9.0, 9.0)
  IMPACT School                                                                               
   Mean ± SD                                        1.6 ± 1.8            1.9 ± 2.2            0.2 ± 1.7
   Median (Min, Max)                                1.0 (0.0, 7.0)       1.0 (0.0, 8.0)       0.0 (−4.0, 7.0)
  VADRS Hyperactive-Impulsive Symptom Severity                                                
   Mean ± SD                                        15.3 ± 7.6           13.8 ± 7.8           −1.5 ± 5.3
   Median (Min, Max)                                16.0 (1.0, 27.0)     14.0 (0.0, 27.0)     −1.0 (−12.0, 14.0)
  VADRS Inattentive Symptom Severity                                                          
   Mean ± SD                                        15.4 ± 6.0           14.5 ± 6.3           −1.1 ± 5.9
   Median (Min, Max)                                16.0 (2.0, 26.0)     14.0 (2.0, 27.0)     −1.5 (−15.0, 18.0)
  VADRS Hyperactive-Impulsive Symptom Count                                                   
   Mean ± SD                                        5.0 ± 3.2            4.4 ± 3.4            −0.5 ± 2.7
   Median (Min, Max)                                5.0 (0.0, 9.0)       4.0 (0.0, 9.0)       0.0 (−7.0, 8.0)
  VADRS Inattentive Symptom Count                                                             
   Mean ± SD                                        5.1 ± 3.1            4.7 ± 3.1            −0.5 ± 2.9
   Median (Min, Max)                                5.0 (0.0, 9.0)       5.0 (0.0, 9.0)       0.0 (−7.0, 7.0)
  Parent PedsQL Physical Functioning Score                                                    
   Mean ± SD                                        67.8 ± 21.4          70.2 ± 21.1          2.4 ± 25.6
   Median (Min, Max)                                71.9 (18.8, 100.0)   71.4 (12.5, 100.0)   0.0 (−65.6, 78.1)
  Parent PedsQL Emotional Health Score                                                        
   Mean ± SD                                        60.4 ± 20.7          65.7 ± 20.3          5.1 ± 18.0
   Median (Min, Max)                                60.0 (10.0, 100.0)   65.0 (25.0, 100.0)   10.0 (--50.0, 55.0)
  Parent PedsQL Social Functioning Score                                                      
   Mean ± SD                                        62.9 ± 23.6          64.1 ± 24.2          1.5 ± 24.5
   Median (Min, Max)                                60.0 (0.0, 100.0)    65.0 (0.0, 100.0)    0.0 (−65.0, 60.0)
  Parent PedsQL School Functioning Score                                                      
   Mean ± SD                                        55.1 ± 15.2          53.8 ± 17.0          −1.5 ± 16.9
   Median (Min, Max)                                55.0 (5.0, 85.0)     55.0 (15.0, 90.0)    −5.0 (−45.0, 45.0)
  Parent PedsQL Psychosocial Health Summary Score                                             
   Mean ± SD                                        59.4 ± 14.5          61.1 ± 15.5          1.6 ± 13.4
   Median (Min, Max)                                60.0 (21.7, 88.3)    62.5 (26.7, 93.3)    1.7 (−35.0, 23.3)
  Parent PedsQL Total Score                                                                   
   Mean ± SD                                        62.4 ± 14.1          64.3 ± 14.3          1.9 ± 14.5
   Median (Min, Max)                                63.0 (30.4, 87.0)    65.2 (37.0, 92.4)    1.1 (−41.3, 41.3)
   Median (Min, Max)                                69.2 (16.7, 100.0)   66.7 (20.0, 93.3)    −1.7 (−40.0, 50.0)
  HSQ Total Number Problems                                                                   
   Mean ± SD                                        8.1 ± 3.2            7.0 ± 3.7            −1.1 ± 3.6
   Median (Min, Max)                                8.8 (0.0, 13.0)      6.8 (0.0, 13.0)      −1.0 (−8.0, 13.0)
  HSQ Number Problems ≥5                                                                      
   Mean ± SD                                        4.3 ± 3.6            3.4 ± 3.3            −1.0 ± 4.1
   Median (Min, Max)                                4.0 (0.0, 12.0)      2.0 (0.0, 12.0)      0.0 (−12.0, 10.0)
  HSQ Severity                                                                                
   Mean ± SD                                        3.1 ± 1.9            2.6 ± 2.0            −0.6 ± 2.0
   Median (Min, Max)                                2.8 (0.0, 6.9)       2.1 (0.0, 8.2)       −0.6 (−4.9, 4.9)

Abbreviations: IMPACT, Impact Measure of Parenting-Related ADHD (attention deficit hyperactivity disorder) Challenges and Treatment; Min, minimum; Max, maximum; VADRS, Vanderbilt ADHD Diagnostic Rating Scale; PedsQL, Pediatric Quality of Life; HSQ, Home Situations Questionnaire.

Subscale validity and utility in ADHD assessment were investigated using Pearson correlations of IMPACT 1.0 subscale scores with other validated measures for T0, T1, and change (T1 − T0; see [Table 4](#table4-2333794X19835645){ref-type="table"}). IMPACT 1.0 subscale scores correlated with VADRS scores; however, the same was not true across correlations with the PedsQL or HSQ. IMPACT 1.0 *Sibling* scores at Time 1 were significantly positively correlated with VADRS Hyperactivity-Impulsivity severity and HSQ severity scores but were not consistently correlated with PedsQL scores (only one positive correlation with physical functioning was found). IMPACT 1.0 *Misbehavior* scores at each time point were positively and significantly correlated with ADHD symptoms (VADRS Hyperactivity-Impulsivity severity and VADRS Inattention severity scores) and behavioral noncompliance in the home (HSQ Severity score) and negatively correlated with quality of life in multiple domains (PedsQL Emotional Health, Social Functioning, and School Functioning scores). IMPACT 1.0 *Time* scores at each time point were positively and significantly correlated with inattentive ADHD symptoms (VADRS Inattention severity) but were correlated positively with VADRS Hyperactive-Impulsive severity scores only at Time 1. *Time* scores were not significantly correlated with most of the PedsQL and HSQ measures, with the exception of a negative correlation at Time 0 with PedsQL Emotional Health. IMPACT 1.0 *School* scores were significantly positively correlated with VADRS Hyperactivity-Impulsivity severity at each time point but were not significantly correlated with most PedsQL or HSQ severity scores.

###### 

IMPACT 1.0 Subscales Correlations With Other Outcomes.

![](10.1177_2333794X19835645-table4)

                                                    I. Sibling   II\. Misbehavior                                                III\. Time                                                      IV\. School                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                     
  ------------------------------------------------- ------------ --------------------------------------------------------------- --------------------------------------------------------------- --------------------------------------------------------------- --------------------------------------------------------------- --------------------------------------------------------------- --------------------------------------------------------------- --------------------------------------------------------------- --------------------------------------------------------------- --------------------------------------------------------------- --------------------------------------------------------------- ---------------------------------------------------------------
  VADRS Hyperactive-Impulsive Symptom Severity      0.13         0.263[\*](#table-fn6-2333794X19835645){ref-type="table-fn"}     0.390[\*\*](#table-fn6-2333794X19835645){ref-type="table-fn"}   0.582[\*\*](#table-fn6-2333794X19835645){ref-type="table-fn"}   0.585[\*\*](#table-fn6-2333794X19835645){ref-type="table-fn"}   0.407[\*\*](#table-fn6-2333794X19835645){ref-type="table-fn"}   0.227                                                           0.385[\*\*](#table-fn6-2333794X19835645){ref-type="table-fn"}   0.311[\*](#table-fn6-2333794X19835645){ref-type="table-fn"}     0.393[\*\*](#table-fn6-2333794X19835645){ref-type="table-fn"}   0.486[\*\*](#table-fn6-2333794X19835645){ref-type="table-fn"}   0.382[\*\*](#table-fn6-2333794X19835645){ref-type="table-fn"}
  VADRS Inattentive Symptom Severity                0.004        0.154                                                           0.292[\*](#table-fn6-2333794X19835645){ref-type="table-fn"}     0.294[\*](#table-fn6-2333794X19835645){ref-type="table-fn"}     0.443[\*\*](#table-fn6-2333794X19835645){ref-type="table-fn"}   0.332[\*\*](#table-fn6-2333794X19835645){ref-type="table-fn"}   0.417[\*\*](#table-fn6-2333794X19835645){ref-type="table-fn"}   0.343[\*\*](#table-fn6-2333794X19835645){ref-type="table-fn"}   0.327[\*\*](#table-fn6-2333794X19835645){ref-type="table-fn"}   0.21                                                            0.244                                                           0.346[\*\*](#table-fn6-2333794X19835645){ref-type="table-fn"}
  VADRS Hyperactive-Impulsive Symptom Count         0.135        0.24                                                            0.286[\*](#table-fn6-2333794X19835645){ref-type="table-fn"}     0.536[\*\*](#table-fn6-2333794X19835645){ref-type="table-fn"}   0.562[\*\*](#table-fn6-2333794X19835645){ref-type="table-fn"}   0.276[\*](#table-fn6-2333794X19835645){ref-type="table-fn"}     0.199                                                           0.423[\*\*](#table-fn6-2333794X19835645){ref-type="table-fn"}   0.300[\*](#table-fn6-2333794X19835645){ref-type="table-fn"}     0.423[\*\*](#table-fn6-2333794X19835645){ref-type="table-fn"}   0.504[\*\*](#table-fn6-2333794X19835645){ref-type="table-fn"}   0.376[\*\*](#table-fn6-2333794X19835645){ref-type="table-fn"}
  VADRS Inattentive Symptom Count                   0.039        0.127                                                           0.205                                                           0.22                                                            0.373[\*\*](#table-fn6-2333794X19835645){ref-type="table-fn"}   0.191                                                           0.354[\*\*](#table-fn6-2333794X19835645){ref-type="table-fn"}   0.301[\*](#table-fn6-2333794X19835645){ref-type="table-fn"}     0.259[\*](#table-fn6-2333794X19835645){ref-type="table-fn"}     0.224                                                           0.172                                                           0.365[\*\*](#table-fn6-2333794X19835645){ref-type="table-fn"}
  Parent PedsQL Physical Functioning Score          −0.001       0.288[\*](#table-fn6-2333794X19835645){ref-type="table-fn"}     0.048                                                           −0.126                                                          0.12                                                            0.048                                                           −0.102                                                          0.236                                                           0.165                                                           0.146                                                           −0.022                                                          −0.035
  Parent PedsQL Emotional Health Score              −0.169       −0.12                                                           −0.067                                                          −.307[\*](#table-fn6-2333794X19835645){ref-type="table-fn"}     −.368[\*\*](#table-fn6-2333794X19835645){ref-type="table-fn"}   −.329[\*\*](#table-fn6-2333794X19835645){ref-type="table-fn"}   −.375[\*\*](#table-fn6-2333794X19835645){ref-type="table-fn"}   −0.161                                                          −0.225                                                          −0.085                                                          −0.235                                                          −0.018
  Parent PedsQL Social Functioning Score            −0.037       −0.073                                                          −0.18                                                           −.369[\*\*](#table-fn6-2333794X19835645){ref-type="table-fn"}   −.354[\*\*](#table-fn6-2333794X19835645){ref-type="table-fn"}   −.332[\*\*](#table-fn6-2333794X19835645){ref-type="table-fn"}   −0.119                                                          −0.024                                                          0.007                                                           −0.009                                                          −.467[\*\*](#table-fn6-2333794X19835645){ref-type="table-fn"}   −0.123
  Parent PedsQL School Functioning Score            0.069        0.053                                                           −0.161                                                          −.265[\*](#table-fn6-2333794X19835645){ref-type="table-fn"}     −0.161                                                          −0.03                                                           −0.206                                                          −0.222                                                          −0.134                                                          −.263[\*](#table-fn6-2333794X19835645){ref-type="table-fn"}     −0.06                                                           −0.07
  Parent PedsQL Psychosocial Health Summary Score   −0.077       −0.072                                                          −0.198                                                          −.437[\*\*](#table-fn6-2333794X19835645){ref-type="table-fn"}   −.407[\*\*](#table-fn6-2333794X19835645){ref-type="table-fn"}   −.343[\*\*](#table-fn6-2333794X19835645){ref-type="table-fn"}   −.314[\*\*](#table-fn6-2333794X19835645){ref-type="table-fn"}   −0.158                                                          −0.155                                                          −0.137                                                          −.364[\*\*](#table-fn6-2333794X19835645){ref-type="table-fn"}   −0.115
  Parent PedsQL Total Score                         −0.052       0.096                                                           −0.084                                                          −.361[\*\*](#table-fn6-2333794X19835645){ref-type="table-fn"}   −0.225                                                          −0.174                                                          −.265[\*](#table-fn6-2333794X19835645){ref-type="table-fn"}     0.011                                                           0.013                                                           −0.014                                                          −.269[\*](#table-fn6-2333794X19835645){ref-type="table-fn"}     −0.085
  HSQ Total Number Problem Items                    0.228        0.296[\*](#table-fn6-2333794X19835645){ref-type="table-fn"}     0.103                                                           0.531[\*\*](#table-fn6-2333794X19835645){ref-type="table-fn"}   0.498[\*\*](#table-fn6-2333794X19835645){ref-type="table-fn"}   0.454[\*\*](#table-fn6-2333794X19835645){ref-type="table-fn"}   0.395[\*\*](#table-fn6-2333794X19835645){ref-type="table-fn"}   0.299[\*](#table-fn6-2333794X19835645){ref-type="table-fn"}     0.399[\*\*](#table-fn6-2333794X19835645){ref-type="table-fn"}   0.235                                                           0.246[\*](#table-fn6-2333794X19835645){ref-type="table-fn"}     0.039
  HSQ Number Problems ≥5                            0.196        0.399[\*\*](#table-fn6-2333794X19835645){ref-type="table-fn"}   0.266[\*](#table-fn6-2333794X19835645){ref-type="table-fn"}     0.549[\*\*](#table-fn6-2333794X19835645){ref-type="table-fn"}   0.608[\*\*](#table-fn6-2333794X19835645){ref-type="table-fn"}   0.442[\*\*](#table-fn6-2333794X19835645){ref-type="table-fn"}   0.478[\*\*](#table-fn6-2333794X19835645){ref-type="table-fn"}   0.366[\*\*](#table-fn6-2333794X19835645){ref-type="table-fn"}   0.324[\*\*](#table-fn6-2333794X19835645){ref-type="table-fn"}   0.166                                                           0.402[\*\*](#table-fn6-2333794X19835645){ref-type="table-fn"}   0.105
  HSQ Severity                                      0.222        0.329[\*\*](#table-fn6-2333794X19835645){ref-type="table-fn"}   0.172                                                           0.564[\*\*](#table-fn6-2333794X19835645){ref-type="table-fn"}   0.577[\*\*](#table-fn6-2333794X19835645){ref-type="table-fn"}   0.479[\*\*](#table-fn6-2333794X19835645){ref-type="table-fn"}   0.490[\*\*](#table-fn6-2333794X19835645){ref-type="table-fn"}   0.371[\*\*](#table-fn6-2333794X19835645){ref-type="table-fn"}   0.383[\*\*](#table-fn6-2333794X19835645){ref-type="table-fn"}   0.227                                                           0.370[\*\*](#table-fn6-2333794X19835645){ref-type="table-fn"}   0.108

Abbreviations: IMPACT, Impact Measure of Parenting-Related ADHD (attention deficit hyperactivity disorder) Challenges and Treatment; VADRS, Vanderbilt ADHD Diagnostic Rating Scale; PedsQL, Pediatric Quality of Life; HSQ, Home Situations Questionnaire.

Correlation significant at the .05 level (2-tailed). \*\*Correlation significant at the .01 level (2-tailed).

Importantly, changes in all IMPACT 1.0 subscale scores mirrored changes in all VADRS subscale scores, indicating that change in the IMPACT 1.0 assessed level of family stress was sensitive to rated change in ADHD symptoms. For the *Misbehavior* and *Time* subscales, change in IMPACT 1.0 scores was significantly correlated with change in HSQ-assessed behavioral noncompliance in the home.

Discussion {#section18-2333794X19835645}
==========

The IMPACT 1.0 Scale was developed using design thinking methods to capture salient family stresses and challenges that affect well-being and daily functioning. While existing tools capture broad impairment in home and school, they may miss more nuanced everyday stresses and challenges, which are crucial for treatment decision-making, global psychological adjustment, and satisfaction with care. The IMPACT 1.0 Scale includes items to improve understanding of the extent to which ADHD interferes with children's behavior, siblings, school, and caregiver well-being. Because ADHD is a significant public health issue affecting the child, family, and community at large, better understanding of the functional stresses in these areas is a critically important component of clinical and research evaluation.^[@bibr15-2333794X19835645]^ IMPACT item content is not specific to ADHD, but content analyses suggest that family stresses captured on IMPACT items are particularly important and relevant for understanding the effect of ADHD on the family. Hence, IMPACT-assessed family stresses may also present with less frequency among children without any mental health condition,^[@bibr16-2333794X19835645]^ allowing for comparison of families of children with ADHD to other families. The IMPACT Scale was designed for clinician use during primary care follow-up visits in conjunction with the Vanderbilt to provide a more comprehensive and salient assessment of child and family functioning going beyond focused assessment of ADHD symptoms, in order to guide understanding, communication, and decision-making. Nevertheless, further work is needed to ensure that the scale distinguishes between children with and without ADHD.

Design thinking techniques elicited both tacit and latent knowledge that ultimately allowed for the creation of the IMPACT 1.0 Scale items.^[@bibr17-2333794X19835645]^ Design thinking has roots in business and engineering and used to explore stakeholders' experiences and co-creating solutions that match stakeholders' needs, add value to experiences, or improve interactions with a product.^[@bibr18-2333794X19835645]^ The approach has been used increasingly in cancer care and inpatient health care service delivery.^[@bibr19-2333794X19835645],[@bibr20-2333794X19835645]^ It has also been used in technologies to improve diabetes and depression self-care.^[@bibr21-2333794X19835645],[@bibr22-2333794X19835645]^ Thus, the approach to co-creation of the IMPACT 1.0 Scale with families struggling with ADHD is noteworthy, increases its face validity, and can lead to conversations that are practical and family-centered.

IMPACT 1.0 subscale scores were empirically developed using EFA and showed good internal consistency (particularly considering the brevity of the subscales and that α is related to subscale length) and test-retest reliability. These findings support the constructs of misbehavior, time, school, and siblings as sources of family stress as rated by parents of children with ADHD. In support of the validity of the IMPACT 1.0 Scale, we found a positive relationship between core ADHD symptoms on the Vanderbilt and IMPACT scores, such that increased ADHD severity was related to greater family stresses in all IMPACT subscale areas. As such, IMPACT represents a way for providers to efficiently identify, address, and monitor family stresses as a part of treatment that is related to but not redundant with core ADHD symptoms. Even for children successfully treated with ADHD medication, lingering family stresses may significantly affect quality of life (consistent with the significant correlations between IMPACT 1.0 and PedsQL scores). Discussion of family stress related to ADHD can create an opportunity for providers to more holistically assess the effect of current treatment, provide critical support, and facilitate referrals to family and social services that may improve overall quality of life. For example, it is unlikely that a family will be fully satisfied with treatment if symptom ratings improve but family stress levels show little concurrent change.

In addition to scale development, core constructs were identified for understanding the family impact of ADHD, by developing subscales in consultation with parents: *Misbehavior, Time, Siblings*, and *School*. An area of ongoing concern for parents of a child with ADHD pertains to the strife between *siblings*. Qualitative studies have shown siblings often have negative feelings toward the child with ADHD, and these experiences are often overlooked or minimized.^[@bibr23-2333794X19835645]^ It is not uncommon for family conflict to arise between the child with ADHD and sibling(s), which can contribute to severe strain within family relationships and parental stress.^[@bibr24-2333794X19835645][@bibr25-2333794X19835645]-[@bibr26-2333794X19835645]^ The IMPACT 1.0 Sibling subscale includes 4 items to capture the unique contribution of sibling conflict and ADHD. Sibling subscale scores were related to hyperactive-impulsive symptoms and to parental perception of the child's behavior at home. Positive responses to *Sibling* items may lead to tailored counseling around sibling relationships and referrals for parenting training or family therapy and may spur discussions between the child with ADHD and/or sibling(s).

Children's behavior and functioning at *school* are important to monitor to ensure that ADHD does not impede academic success. Executive functioning deficits and coexisting learning disabilities increase the risk of poor educational outcomes, including poor grades and increased detention and expulsion rates.^[@bibr27-2333794X19835645]^ Children with ADHD, particularly those with coexisting oppositional or aggressive behaviors, often experience problem behaviors at school that are stressful for teachers and parents.^[@bibr28-2333794X19835645]^ The IMPACT *School* subscale includes 2 items: "worrying that teachers thought negatively of their child" and "receiving phone calls from school." *School* subscale scores were strongly related to ADHD hyperactive-impulsive symptoms, suggesting that externalizing symptoms of ADHD are particularly salient in generating school-related stresses for the family.

The last 2 subscales of IMPACT pertain to family stress related to *time* commitments and to functional effects and environments of *misbehavior* (eg, social events, in public, and meals). *Misbehavior* scores were strongly related to ADHD symptoms regardless of subtype. *Time* scores were strongly related to ADHD Inattentive symptoms and less consistently related to hyperactive-impulsive symptoms. Scores on the *Misbehavior* and *Time* subscales were also strongly related to parental perception of child behavioral issues at home, and *Misbehavior* scores in particular were highly related to parental report of child psychosocial quality of life.

The cumulative effects of family stresses related to misbehavior, time, siblings, and school may put the well-being of parents at risk. Parents experience high levels of stress when caring for a child with overt behavioral problems.^[@bibr29-2333794X19835645][@bibr30-2333794X19835645]-[@bibr31-2333794X19835645]^ Parents may experience depression, feelings of isolation, and poorer health.^[@bibr32-2333794X19835645],[@bibr33-2333794X19835645]^ Positive responses to any items may produce targeted discussions about the parents' support network, opportunities for self-care, and perceptions of parenting practices.

The findings of this research must be considered in light of the methodological characteristics used and IMPACT 1.0 Scale content. As with any parent-reported tool, IMPACT scores may be influenced by rater factors including social desirability, catastrophizing, limited awareness/insight into behavior, and insufficient understanding of content. All questionnaires were completed by the same rater (parent), raising potential effects of method bias. In addition, content and wording might reflect biases and experiences of the small number of parent advisors. While a larger number of families were invited to participate, the final number was due to scheduling and logistics during the winter. A cognitive interviewing method with additional parent advisors is being done with the plan to revise (including adding or subtracting items) and retest the scale as needed. Moreover, although challenges in the IMPACT Scale are common and stressful,^[@bibr1-2333794X19835645],[@bibr34-2333794X19835645],[@bibr35-2333794X19835645]^ specific items may not always be applicable (eg, Sibling scale). Further research is planned to optimize the utility of the scale in primary care settings, as well as examining pediatricians' and pediatric providers' perceptions of this tool for use in practice. Therefore, use of the scale should be done with caution despite strong psychometric support, pending further investigation. Last, no counterbalancing measures of resilience were utilized. However, as with any screening tool in pediatrics, the clinician should use these tools as a way to discuss strengths, in addition to parental concerns with families.

Conclusion {#section19-2333794X19835645}
==========

The IMPACT 1.0 Scale allows examination of a domain of family functioning (family stress) not captured by existing tools suitable for primary care practice. It is a valid, reliable, and novel tool that can guide discussions so treatment and services can be prescribed or refined to meet the unique needs of each family. Further research will explore ways to optimize the tool for primary care, including minor changes to content and wording, as well as examination to the feasibility of its implementation as perceived by pediatric providers.
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IMPACT 1.0 Scale: Impact Measure of Parenting-Related ADHD Challenges and Treatment {#section20-2333794X19835645}
===================================================================================

**Directions**: This form asks about common challenges reported by families who have a child with ADHD. When answering, think about your child with ADHD and his/her behavior over the past 4 weeks. There are no right or wrong answers. If you are unsure how to answer, give the best response you can.

Was your child on medication for ADHD over the past 4 weeks? Yes \_\_\_\_ No \_\_\_\_\_

![](10.1177_2333794X19835645-table5)

  How Often, in the Past 4 Weeks Have the Following Occurred:                                                              
  --------------------------------------------------------------------------------------------------------- -- -- -- -- -- --
  1\. Caused you to receive phone calls about your child's behavior or performance at school/childcare                     
  2\. Caused you to worry that teachers/child care providers think negatively about your child with ADHD                   
  3\. Misbehavior at social events and family gatherings create stress                                                     
  4\. Misbehavior during meal times at home                                                                                
  5\. Misbehavior in public while running errands                                                                          
  6\. Feeling like you do not have enough time to give other children attention                                            
  7\. Feeling like you do not have enough time to relax or find time for yourself                                          
  8\. Feeling like you have trouble finding enough time to do household things (ie, cook dinner or clean)                  
  9\. Physical fights with siblings                                                                                        
  10\. Verbal arguments with siblings                                                                                      
  11\. Siblings do not want to be around child with ADHD                                                                   
  12\. Siblings cannot work together to complete household tasks                                                           

Developed by Bauer et al (2017), Indiana University School of Medicine. Email: <nsbauer@iu.edu>. Please contact the author prior to use of the IMPACT 1.0 Scale.
